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1 Introduction

1.1 Purpose

This usergyuide is designed titlustratehow to take upper air observations with the Radiosonde
Replacement System (RRS) workstatsaftware (RWS) In reading this guide, a basic knowledge
of taking an observation with the RRS Telemetry Receiving System (TRS) is assumed. This
knowledge may bgained by reading the sections of NVW&1401 relating to the Telemetry
Receiving System, from the RRS Training Video, and hamdsaining. Previous experience with a
Windows based personal computer is also assumed

Historical Note:

For over 8Qyears the National Weather Service taeen upper air observations with radiosondes.
Since the 1940s upper air data has been transrinttad TTAA, TTBB, etcdataformat. For the
first time in the histry of the NWS upper air observations progr&wS Software version 3.8.1
allows highresolution onesecond radiosonde databe transmitted in redgime to NCEP and other
data usersn BUFR format See Section 10.4 for more information.

1.2 Organization

This useguide has T chapters and siappendies. Chapter 2 provides a brief description of the

RRS system and the RRS workstation. Chapter 3 uses actual flight data to allow the operator to
become familiar with user features by running a simulated flight. Chapter 4 walks the user through
both thePreflight and Release sequences. Chapter 5 describes the process of checking and editing
data during a flight. Chapter 6 describes the possible check and status messages that a user will
encounter during a typical fligh€haptes 7, 8 & 9 discusghe seéction and management of plots.
Chapterl0deals with the coding and transmitting of messa@dsapterl1l and R describe the

process of terminating a flight and how to archive the files during post processing. CBapter 1
describes in detail some of the most commefiight data problems. Chapted tlescribes how to
rework a flight. Chapter3discusses station data and the responsibility of maintaining it. Ch&pter 1
describes the various utilities available to usergalfy, chapter T coverschecking the system status.

1 Appendix A provides a list of abbreviations and acronyms used with RRS and theaipper
program.

1 Appendix B provides codes for the Clouds/Weather entry in the prerelease data.

1 Appendix C providesbrief instructions on using the RRS Offline Maintenance software for
providing maintenance personnel with more detailed information of equipment problems.

1 Appendix D provides helpful hints in troubleshooting problems duringfigit, In-flight
and Pat-flight activities.

1 Appendix E provides RWS Quick Guides at tools for observers. githéesgive an
overview of certain tasks, bdb not contain all the details of the processes

RRS Workstation User Guide Introduction 7 9



RRS Workstation User Guide Introduction

1 Appendix F providesinstructions on preparing tl&PS radiosonde

Operators should read the manual in its entirety. Each chapter has valuable information meant to
ensure quality soundings. This guide is also meant to be used for reference long after training is
completed. Chapters 5, 13 and Appendix D addnesv to hadle a variety of ifflight

situations.

NOTE:An easy way to search for topi Edto offu nicnttieo
in the Adobe Reader tool bar and enter the qu

1.3 RRS Software Adjustments For New Radiosondes

RRSworkstationsoftware (RWS)ersions 2.3hrough 4.0aredesigned to operate withvariety of
radiosondes. tlis configured forthe Lockheed MartirSippicanLMS-6, andVaisala RS92 NGP
radiosonds. Future versions of WS softwarewill be configured for other radiosonde types.
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2 System Description

This chapter provides an introduction to the RRS system. While completely understanding the
system hardware isndt necessary to use tlhee op
hardware will provide valuable insight into the flight process, and for troubleshooting problems that
may occur.

2.1 System Overview

The RRS tracking and receiving equipment tracks and receives the radiosonde signals. The signals
are received from the Teteetry Receiving System (TRS) and Global Positioning System (GPS) and
transmitted via the Signal Processing System (SPS) through a fiber optic cable to the workstation.
The Signal Processing System (SRfeysedwithin the TRSpedestalconverts thessigrals to a

digital formatthat can be used by the RRS Workstation (RWS) software. The RWS has a user
interface that allows you to display and edit upper air data during the flight. When the coded
messages are ready for transmission, they are sent frdRRtBevorkstation tehe local or remote

AWIPS via LAN, or a modem.

2.2 System Hardware
The RRS system hardware consists of the following itg®rbBibit 2-1):

Telemetry Receiving System (TRS) RRS COMPONENTS

-

Signal Processing System (SPS)
RRS WorkstatiofCPU/Monitor/Keyboard)

Printer e TRS | WEATHER OFFICE
External Hard Drive (Backup) P24 O ul Q \/
/ ‘,

RSOIS mrevemenanon
Precision Digital Barometer (PDB) D

Cablesto RRS Tracking Equipment

GPS Base Antenna
Multiplexer (DCE)

GPS Repeater

Cortrol Display Unit (CDU)
GPS Radiosonde

Cables to the RSOIS and PDB

AWIPS

RSOIS
SENSORS

Exhibit 2-1 RRS Components

GPS BAS
ANTENNA

RRS Workstation User Guide System Description T 11
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2.2.1 Telemetry Receiving System (TRS)

The TRS consists of three units (Exhibi2R The antenna unit, the workstation unit, and launch area
unit. The TRS workstation unit consists of the Digital Communication Equipment (D@Ehan
workstation intercom.The TRS launch area unit consists of the Launch Area Control Display Unit
(CDU) and launch area intercom and ringer.

The antenna is a 2 meter parabolic dish consisting of two halves for ease of transportation and
assembly. WHhin the antenna unit, there are three major groups. They are the Radio Frequency (RF)
group, Yoke group, and the Rack group.

o VaGS

Scanmer —3 4

Dish Assembly N i Yoke Assembly
(NAGS) ' -

Intercom & i |
Local CDU Bt b I

W 1.
"Diﬁtéﬂ Communications
Equipment q

Exhibit 2-2 Telemetry Receiving System ('I:RS)

The RF group consists of the following six RF sensitive elementaplaciated cables:
1 Dish- Narrow Angle Gathering Sensor (NAGS)5 degree beam width

Receiver assembly

Scanner low noise amplifier (LNA) assembly

Helix assembly

Wide Angle GatheringSensor (WAGS) 100 degree beam width

Counterweights

1l
il
)l
)l
il
1 Associated cables
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The Yoke group consists of six major assemblies plus associated cables. These assemblies and cabl
are the physical motion elements:

T Yoke 1 Crossmember
1 Elevation motor drive assembly T Azimuth motor drive assembly
1 Motor Control Unit 1 Slip-ring assembly

1 Associated cables

The Rack group consists of thirteen major assemblies plus associated cables. The assemblies and
cables are the remaining elements within the antenna unit:

T 19 inch Rack 1 Bulkhead
T Interconnection box 1 System communication assembl
1 Two heater assemblies (SCA)
T Signal Processing Syste8PS) T Air conditioner (AC)
1 Uninterruptible power supply T Power supply assembly (PSA)
(UPS) 1 Local area intercom
1 Local Control Display Unit 1 Associateccables
(CDU)
T Antenna Digital Communication
Equipment (DCE)

2.2.2 Signal Processing System (SPS)

The TRS is designed to receive telemetry from any radiosonde that meets the RRS specifications.
The TRS delivers the radiosonde telemetry signal as 10.7 MHz IF to the SPS located in the 19 inch
Rack below the antean The SPS includes a power supply, GPS receiver, 10.7 MHz IF front end,
and a processor.

The SPS provides baseband conversion of the modulation on the Intermediate Frequency (IF) input.
This baseband data is provided to the processor within the SRSSP®ireceiver provides the

reference position and velocity data to the processor within the SPS. The processor within the SPS
provides the corrections to the radiosonde data and provides it to the workstation

2.2.3 Radiosonde Replacement System Workstation

The RRS workstation, at a minimum will have a 3.2 GHz Pentium 4 processor and motherboard. The
memory will be at least 1024 megabytes (Mb) RDRAM memory with a 160 gigabyte (Gb) hard drive.
It will have a rewritable CERW along with a 3.5 inch floppy diskte drive. The workstation will

use Windows XP as an operating system. The workstation will have a 19 inch monitor, a
telecommunications modem, 1Rdy PS2 keyboard, a mouse, and an external 160 gigabyte (Gb) hard
drive for backup of all flight dataThese specific characteristics will change with time, but will not

be less than what has beesd#éed. TheRWSis stored on the hard disk, along with the data,

archive, and station data files. The Offline Maintenance software is also placed on theviea d

help identify equipment problems.

RRS Workstation User Guide System Description 13
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2.2.4 RRS Workstation Software

The system is very interactive and allows a high degree of control over the data products that are
generated and transmitteBRWS allows the user to enter preflight information, basehee

radiosonde, control the TRS and display and interact with flight data. Flight data is stored
automatically, and flights may be reworked in RWS. In the event of a power failure, the flight data
can be reworked allowing the data (to the point wher@oneer was lost) to be transmitted. The

flight data can also be Archived and transmitted td\thgonal Centers for Environmental

Information (NCEI)

2.2.4.1 Operator Commands

Commands to the RWS are entered through the mouse or the keyboard. Thand&ageoard
function with the RRS software similar to their operation with any other typical Windows based
program. The R/Sis not case sensitive.

2.2.4.2 Compact Disk Drive

The CD drive reads and writes data to a CD. This disk drive is also referred to astive.DTde

disk drive is located at the top slot of the tower. A CD is inserted into the CD drive by pressing the
button to the right and below the opening or sldtach CD can hold 650 Mb of data. The light on

the lower left part of the disk drive fng on when the CD drive is either reading or writing data.

2.2.5 Different Compact Disks

There are tw&Ds for the systems, the RWED (Exhibit 23) and the RRS Training CD (Exhibit 2
4). The RWS CD is used to install the RWS software and RRS Offline Wiilftware. The RRS
Training CD contains operational flight data. CDs can be used forrsenthly backups of the
flight files (see Section 2.2.5.3 for details)rhe following sections describe the software, training
and data CDs

2.25.1 RWS CD

The RRS CD (Exhiib 2-3) contains the RWSoftware and the RRS Offline Maintenance Suite
(OMS). For RWS and OMS installation instructions, see the latest RRS System Administration
Manual (EHB 9904).

14




Exhibit 2-3 RRS Software CD

2.2.5.2 Data CD

A data CD can be created at anytime to provide a secondary backup of existing Wtispolicy

is to keep the RRS Archive data on station for at least three mdAities.this time, a data CD can be
created to backutne Archive flight files and RWS flight files. A label for the data CD made by the
site should clearly state on the disk or on an attached sheet of paper, the files contained on the disk.

NOTE: Anytime a flight has unusual meteorological or other evers which may include
tracking problems, software issues, or possible problems with the radiosonde or
sensorsuse theCapture utility to upload data to the RRS team for analysis.

CD Type Data on CD Input Data Output Data
1 Training Training Data 1-second flight data
2 Data Flight Data 1-second flight data Used to Archive, Rework
or Analysis Flight
Performance
2.2.6 Printer

The RRS Workstation will have a color printer to enable the operators to print color copies of the plot
and tabular data. Thgill make quality control and training an easier task with items of importance
highlighted by the software or the operator prior to printing.

2.2.7 External Hard Drive

Once a flight has been terminated closedthe data is backed up to the external hardednvcase
of a hard drive failure of the RRS computer. In case of such a failure previous flights will be
available from the external hard drive once the workstation has been replaced.

RRS Workstation User Guide System Description 15
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2.2.8 RSOIS Sensors

The surface observing sensors will be located wiZBid meters of the release point unless a waiver
has been issued by WSH. The RSOIS will report:

1 Temperature
1 Dewpoint/RH
1 Wind Speed/Direction/Gusts

If RSOIS is not available or inoperative, a site may use the ASOS sensors or manually take the
observationsising a combination of handheld and fixed equipment if authorided.NWS Manual
1401, Appendix E, Section 8.3 for more information.

2.2.9 Precision Digital Barometer (PDB)

The station pressure is measured by the Precision Digital Barometer (PDB). Ited laicthe

baseline point and used to check the accuracy of the radiosonde pressure sensor. The radiosonde
pressure sensor must be within £ 5 hPa of the PDB reading or the instrument must be iéjbeted.
PDB has failed, refer to NWS Manual 1401, Apge E, Section 8.3 for more information.

2.2.10 GPS Base Station Antenna

The GPS base station antenna is located inside the radome above the TRS. The GPS base station
provides Global Positioning System data from ufp2satellitesll in geasynchronized orhbi The

GPS antenna must receive data from at least four satellites to compute positional data including
height.

Location is determined by positional change i
satellites. This information is transmittedvich e r adi osondedés GPS antenn
station. Accuracy of wind data improves as much as five times that of wind calculations using RDF
equipment.

2.2.11 GPS Repeater

A GPS repeater is installed at all stations. The GPS repeater is locadedhesoffice and surveyed
for an established location at the baseline location to ensure GR&nleglacquired during the
baseline check.

NOTE: GPS repeater location and baseline location are established and should not be moved
without prior WSH approval. Each site will have a primary and backup location
surveyed.

2.2.12 GPS Radiosonde

GPS radiosondes transmit a signal that provides pressure, temperature, relative humidity readings
wind and position information. Windiata is calculated by a changeradiosonde GPS position

relative to the GPS Base Station location. Data is transmitted from the radiosorsezand

intervals back to the ground tracking system.
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3 Simulated Flight - Overview of
Operations

This chapter provides instructions osing the Simulated Flight function oi¥&S. The Simulated

Flight mode is used in training to provide as close to Live Flight operations and commands as
possible. The Simulated Flight mode contains nearly all of the capabilities for displaying argl editin
data that are available in the Live Flight mode. Learning to use the Simulated Flight mode will allow
you to become familiar with many RRS features before you take an actual observation.

Before you begin training in the Simulated Flight mode, you shioaNg a basic knowledge of using
a Windows based computer and should have read Chapter 2 of this user guide.

3.1 Pre-flight Sequence

Before the radiosonde is released, information about the flight must be supplied to RRS. In this
sectionyou will see an exani@ of these prerelease data for a sample flight and get some experience

in manipulatinghe data. The prerelease data is entered through a sequence of several screens. The
steps below will start a Simulated Flight.

1. Log onto the RRS workstatiarsing yourindividual Username and Password.
2. Double click the RWS desktop icon (Exhib#L3}.

Exhibit 3-1 RWS Icon

3. The RWS Window will appear with the Security Warning message. Read the message, and
click on theOK button. (Exhibit 32)

NOAA @

“WARNING *WARNING ™ WARNING ™ WARNING ™ WARNING ™ WARNING ™ WARNING ** WARNING ™

This is a United States NOA& computer system, which may be accessed and used only for
official Government business by authorized personnel. Unauthorized access or use of this
computer system may subject violators to criminal, civil, and/or administrative action.

All information on, transmitted from, or transmitted to this computer system may be intercepted,
recorded, read, copied, and disclosed by and to authorized personnel for official purposes,
including criminal investigations. Access or use of this computer system by any person
whether authorized or unauthorized, constitutes consent to these terms.

WARNING ™ WARNING ** WARNING ™ WARNING ™ WARNING ™ WARNING ™ WARNING ** WARNING ™

Exhibit 3-2 RWS Window with Security Warning Message
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NOTE: Other pop-up windows may appearafter the Security warning. For example, No Data
Message prompt i f a

time.

4. Flight Options Window appears (ExhibH33.
5. Selectthe icon next tdrun a simulated flight

What do you want to do now? @

®im

<
e

™

-

Run a live flight

Run a simulated flight

Enter offline mode

Perform rework of a previous flight

synoptic flight hasnoét

Display (Exhibit 34).

Exhibit 3-3 Flight Options Window

6. The Simulated preflight displays will open. This includes the Administrative Display,
Antenna Orientation/TRS Display, Hardware StaBRS Status Windoand Status Message

RRS Workstation User Guide
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® Ruis

Flght WView Tables Plots Messages Tools Window  Help

T T B Y T PN B N = o

i Station ID: KHQC Station Name: SIMULATED Station Index: 63003 Release Elevation (m): 85 uTC: 09-10-2010 14:18

Administrative Display A Antenna Orientation / TRS Display |ZH§HX\

Observation Date: | Friday , Septerrber 10, 2010 v | Click on AzE| aics bo mova antenna, A2 El legend Signal Track Made
: g ot click Move Ta GPS, TRS GPS (recent] GPS (old
— on enter desied AzE| values below. reeent) BFS () Frequency (11 © Manual
Observation Time (UTC): |15 "l — = O mun
Observer Initials: | | 80 O arc Wags O Ssarch
O GPS

Ascension Mumber: |112 |
Status

TRS is ready. [m.. .m)

270 90

Release Mumber: |1 |

Result
Process Wind:

180 Move to GPS Move Antenna

Artenna Az El Position

e St Locain
Desied | || | Radosondelocaion 0 |fo |
UPS Pawer On/OfF 1 : L e Distarcs

The UPS (power source ta SPS and TRS) is currenthy tumed Off.
Click *es to turn the UPS (and the dome eguipment) On now.

[ no ]
1 2z 3 4 5 6 7 8 91011121814 151617 18192021 222374 Z5 26 27 28 29 30 31 32
EEEEEEEEEEEEE NN
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

5P5 (D GPS () WPPS = No status unti Baseline {or Fresh Rix)

Match o
Radiosonde 0
5PS o

i Har dware Manager Status Display [= | [
«f PetpheralStatus | & SPS/GPS Status | o TRS Status | 7% UPS Staws | of RSOIS Status|
LAN

Connection Made (Simulated 1)
J Modem [E Status Messages Display

Modem Available. (poi soft data fax madem with smartcp] D e EITRRTETaTe =

Printer 09-10-2010  14:18:31.91 | Flightuwas initiated: Date 2010091 0; Ascension 112; Release
J Default printer is operational. (hp deskjet 5600 series) 1

09-10-2010 §14:18:42.88 | 5PS reset successfully. (Mo initialization, until Baseling)

Comment

Disk Space (136,68 GB of available disk space) |§ Expand +

asc: 11z |REL: 1 Mode: Simulated Flight |Phase: PreFlight (&PS Height: {m): Recy.ET (min): Recy.P (hPaj: Recy. T(C): IRE:V.RH (%)

B ¢ &L U 1418

Exhibit 3-4 Simulated Preflight Display

7. The UPS Power On/Off 1 prompt will appear (ExhibB)3 Click Yesto simulate powering
on the UPS.

UPS Power On/Off 1

@ The UPS {power source to SPS and TRS) is currently turned Off.
Click Yes to turn the UPS (and SPS and TRS) On now.

Yes

Exhibit 3-5 UPS Power On/Off window 1

8. In the Hardware StatuBisplay, the UPS Status will change as it turns on from a question
mark to a red X and finally to a green check m@&xhibit 3-6).

9. Hardware Status window, (Exhibit@® shows the status of the various components.
Throughout a flight, each of the compotsewill report their current statusChapter 17
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provides detailed information on the various hardware components checked and
recommended actions.

X Hardware Manager Status Display
& Peripheral Status | & SPS/GPS Status | B TRS Status | o UPS Status | 4 RSOIS Status

LAN
Connection Made

Modem
Modem Available. [pci soft data fax modem with sma ...

Printer
Printer failure.

XSS

Disk Space (139.61 GB of available disk space) [:J Expand ~

Exhibit 3-6 Hardware Status window

NOTE: During an actual live flight, the UPS must be powered on befe receiving status from
the TRS and SPS

10.In the Administrative Displayenteryour initials and then click thext button (Exhibit 37).

Administrative Display

Observation Date: | Friday |, September 25,2008 |
Chservation Time (UTC): |14 3 ‘
Chserver Initials: |NJS| ‘
Ascension Number |125 ‘
Release Mumber: |1 ‘

Process Wind:

Exhibit 3-7 Administrative Display
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11.The Equipment Display appeaft in the blocks. (Exhibit 38) All blocks except the
Calibration File Location must be completed. Tdasibration datas transmitted from the
radiosonde at baseline. The radiosonde serial number is on the label at the bottom of the
instrument. Someof theballoon information may be obtainé@m theballoon box label.
TheNozzle Lift is theamount of gas usedlhe train length is the total length of the flight
train and should be betweeni7@20feet The cells for Train Regulator, Lightirignit, and
Parachute are all Yes or No responses. The operator may toggle to get the desired answer.
Click theNext button when done.

Equipment Display

Radiosonde Type:
Radiosonde Serial Mumber:
Calibration File Location:
Balloon Type:

Balloon Weight (grm):

Balloon Manufacturer:

Balloon Date of Manufacture:

Sippican Mark 1A GPS

85036199

‘GF‘EE

&0

‘ Kaymant-Totex

|1/1/2001

Balloon Lot Number: |25|385EIGF'- 1-z2001 |

Mozzle Lift fgrm): |14SD |
Train Length {ft): |12III |
Train Regulator: Mo hd
Lighting Unit: Mo w
Farachute: Yes it

Exhibit 3-8 Equipment Display

Back ] [ Ment ]

12.The Surface Observation Display appears (ExhibB$ 3Clicking Refresh will repopulate all
cells, except the Cloud/WX block and Previous Temperature. Fill in the Cloud/WX block
using codes provided in Appendix Entering the orrect cloud data is iperative; because it
directly influences the temperature radiation correction applidds in turnimpacts the
RADAT and all Coded Messages. The Previous Temperegttine surface temperature 12
hours ago. The Previous Temperatsrenly required whethe surface pressure is less than
1000 hPa (e.g. 998 hPa).
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Surface Pressure (hPa): 1013.3
Surface Dry-bulb Termperature (C): 25.0
Surface Dewpoint Temperature {C): -17.3
Surface Relative Humidity (%) 3
Surface Wet-bulb Temperature(C): 9.5

Cloud A (MRCLRCRMCHWAA
Release Point Pressure (hPa): 1013.9

Previous Temperature {Ch:

Wind Direction {Deg): 270
Wind Speed (Knots): 10
Back ][ Mext ] [ Refresh ] [ Abart ]

Exhibit 3-9 Surface Observation Display

13. During an actual flight, the radiosonde would now be prepared in accordahdbewendor
instructions (See AppendiX F

IMPORTANT: Special attention should be paid to the wait times required during tle
preparation of the radiosonde.

14.Before clickingNext in the Surface Observation Display, it is important to tune and orientate
the TRS. In the Antenna Orientation/TRS Display, position theeant to the azimuth and
elevation for radiosonde baseline. This is accomplished by entering the Desired Azimuth and
Desired Elevation in the blocks and then clickingeve Antennabutton, or by using the
Slewingarrows (Exhibits 3L0 and 311).

NOTE: 0 degrees azimuth is arth.
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Cesica [345000] [ 5000 ]

Exhibit 3-10 TRS Display

Current I

Exhibit 3-11 TRS pointed for baseline

15.The next step is to set the TRS frequency. There are 4 possible frequencies to choose from.
They are 1676, 1678, 1680 and 1682 MHhe TRS default frequency is 1680 MHRuring
a simulated flight the frequency setting will not affect the data.
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NOTE: Chapter 15 describes how RWS can be set to automatically change the TRS frequency
to a predefined frequency.

16. To change th@RSfrequency in the Antenna Orientation/TRS Display, clickEdé button
to enable editing of the TRS frequency (ExhibitZa). In the Frequency cell, type the
desired frequencynd therclick the Setbutton. (Exhibit 312b) Once the frequency is set,
ensure the AFC box is checked (Exhibit&c).

Signal Signal Signal

Frequency Frequency |1676| - Set Frequency I:I

Skrength 11E Strength RET-a Strength

[] 4k D

Exhibit 3-12a Edit Frequency Exhibit 3-12b Entering Frequency Exhibit 3-12c Frequency Set

NOTE: Do not use theScanbutton if doing a second otthird release. The receiver may lockon
to the previous radiosonde causing the inva calibration data to be used

17. Once the antenna has been positioned and the radiosonde signal acquired, Nkott the
button on the Surface Observation Display. (ExhidiB}

Surface Observation Display

Surface Pressure (hPa): 1013.3
Surface Dry-bulb Temperature (e 25.0
Surface Dewpoint Termperature (C): -17.3
Surface Relative Humidity {%: 3

Surface Wet-bulb Temperature(C): 9.5
Cloud A (MACLRCHCHW A 864000202
Release Point Pressure (hPa): 1013.9

Previous Termperature (C):

Wiind Direction {Deg): 270
Wind Speed (Knots): 10
Back H Mext ] [ Refresh ] [ Abart ]

Exhibit 3-13 Surface Observation Display
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18.The Baseline Display and the Waiting for SPS to Initialize windows appear (Exhibdts 3
and 315). The Waiting for SPS to Initialize window willaée once the SPS initializes and
the Baseline Display will begin to be populated with data.

‘ Baseline Display

- hPa Temp RH Lat Lon
Station 1013.25 25.00 BO| 389800 -77.4800
RS is initializing the SPS - paciosonde
X . pancy
o get PTU and “Wind fram the radiozonde. ; — =
RS will wait for 2 minutes before bming 2 mazs| 2500 a0
Dut... 3 1013.25 25.00 R0
4 1013.25 25.00 R0
5 1013.25 25.00 A1)
Online - % aiting far first PTU data [14 R 6 1013.25| 2500 50
irl 5 SEC] 7 1013.25 25.00 R0
8 1013.25 25.00 50
bi | 1013.25 25.00 R0
| ] 10 1013.25 25.00 R0
11
12
13
:
15
Exhibit 3-14 SPS Initialization
hPa Temp RH Lat Lon
5td. Dey. 0.00 000 00| 999399 9999939
High 1013.25 25.00 B0 999999 | 9999939
Low 1013.25 25.00 RO| 999999 | 9999999

Exhibit 3-15 Start of Baseline

19.The SPS Status Windowdicates the SPS and GPS status and the number of satellites seen
by the SPS and radiosonde (Exhibit@®). The circles next to the SPS and GPS indicate the
status of PTU data and GPS/Wind data respectively. A red circle (or X) indicates no data,
while a green circle (or checkmark) indicates data is being received.

20The WPPS indicates the SPS06 Winds and Posi
display a status until the baseline process.

21.The number next to Radiosonde indicates the numlsateliites seen by the Radiosonde.
The number next to Base indicates the number of satellites seen by the SPS. The number nex
to Match indicates the number of satellites seen by both the Radiosonde and Base. The 32
grey cells will display the satellisefor each and any matches

22.During a Simulated flight, no GPS matches are shown iSR® Status window. Typically
expect to see at least 6 matches in this window during a live flight.
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3

AEE]

Match

Base

0

Radiosonde 0

0

1 2 2 4 E & 7 8 9 1011121214181 1712122021 32 23 24 8 26 27 28 29 230 21 32

SP5 ,{) GPS (9 WPPS - no status until Baseline

23.0nce the PTU and GPS data hagentreceived, wait 5 minutes before clicking fGealculate
button (Exhibit 317). This will allow the data to stabilize and will increase the accuracy of
the pressure discrepancy usedtfa pressure correction. The Pressure Discrepancy must be

Exhibit 3-16 SPS Status Window

within thetolerance specified iExhibit 418 and the Temp and RH values should be
reasonably close to the office conditions (Exhib#8&. Remember, there may be a

significant temperature and humidity difference between the surface sensors readings and the
values inside the office where the instrument is located. If readings look reasonable, click the

Accept button (Exhibit 3.8).

NOTE: Clicking the Calculate button will automatically update the surface observation
pressureprior to calculating the baseline pressure discrepancylf the PDB is not
connectedthe surface pressuranust be reentered in the surface observation.

Baseline Display Baseline Display

hPa Temp RH Lat Lon hPa Temp RH Lat Lon
Station 932.25 17.50 340 323764 |-110.8456 Station 932,25 17.50 3400 323764 1108456
Radiosonde 933.25 2269 17.2) 222280 -110.9561 Radiozonde 933.25 2269 17.2| 322280 1109861
Discrepancy Discrepancy 1.0 0.1484 01105
1 93316 2292 17.2 01424 01108 1 93316 2292 17.2 0.1484 01108
2 93337 2287 17.2 01484 01106 2 933,37 22.87 17.2 0.1484 01108
3 93315 2282 17.2 01484 01108 3 93315 2282 17.2 0.1484 01108
4 93331 2274 17.2 01484 01106 4 93331 2274 17.2 0.1484 01106
5 933.23 2267 17.2 01484 01106 5 933.23 2267 17.2 0.1484 01108
3 93326 2261 17.2 01484 01108 ] 933.26 2261 17.2 0.1484 01106
7 933.26 2260 17.2 01484 01108 7 933.26 22,60 17.2 0.1484 01106
8 933.25 22587 17.2 01484 01108 g 933.25 2257 17.2 0.1484 01108
9 93312 2259 17.2 01424 01108 9 93312 2259 17.2 0.1484 01106
10 933.41 2262 17.2 01484 01106 10 93341 2262 17.2 0.1484 01106
11 933.28 2263 17.2 01484 01108 1 933.28 2283 17.2 0.1484 01108
12 93336 22,66 17.2 01484 01106 12 933,36 22.66 17.2 0.1484 01108
13 933.23 2267 17.2 01484 01106 13 93323 2267 17.2 0.1484 01106
14 933.09 2268 17.2 01484 01108 14 933.08 2268 17.2 0.1484 01108
15 933.30 2268 17.2 01484 01106 15 933.30 22.68 17.2 01484 01108
Re-Calculate
hPa Temp RH Lat Lon hPa Temp RH Lat Lon
Std. Dev. Std. Dev. 0.09 010 0.0 0.0000 0.0000
High High 93341 2292 17.2) 32.2280  -110.9561
Low Low 933.08 2257 17.2) 32,2280 -110.9561

Exhibit 3-17 Baseline Ready to Calculate

Exhibit 3-18 Baseline Calculated
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NOTE: The values displayed in the Baseline Lat & Long columns are not actual locations, but
are differences between the station location and radiosonde location.

24.0nce the baseline has been accepted, a window will appear asking if you would like to
continue. Click theresbutton (Exhibit 319).

Accept Baseline
9 This will finish the baseline process.
_‘/J Do wouwant to continue?

Exhibit 3-19 Accept Baseline

25. Shortly thereafter the/aiting for Balloon Release Displappears (Exhibit-21).

26. After Baseline is concluded, the observer should monitoraivedata in the Waiting for
Balloon Release Display or tistatus Bat the bottom of the screen (Exhgi#20 and 3
21) to ensure the radiosonde sensors are working properly prior to lebginffite togo to
the inflation building.

pec2 el SN e btfiickse GShedtiln  ReElln) (RecoPOPRIRLE e T(Ch 264 RewvRHCH:SLS

Exhibit 3-20 StatusBar with Current Radiosonde PTU Values

NOTE: During a live flight, the TRS Antenna would be positioned to face the direction the
balloon is expected to travel. The motors should be left iManual track modeuntil the
instrument is released.

27.In an actual flight, RWS automatically detects reledsehe simulated flight, start the flight
by clicking on the Icon with the Yellow Balloon (Exhib#22). TheWaiting for Balloon
Release Displawill indicate that the release was detected.
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I _

Elight  Wiew  Tables Ploks Messages  Tools  Window

A = R P 2 < X Wi R Ry

4 Sl AL Stalfﬁ.ﬁ.ctivate balloon release |

Waiting For Balloon Release

Current UTC Time: ‘ 1548{9‘ hhimm:ss — "
— Exhibit 3-22 Simulate Release
Target release time: ’ 15:30:UUJ hh:mm:ss
16:30:00) hhimm:ss
Release date and time: [ ‘ MM-DDYYYY
[ '\ hh:mm:ss:fff
Comparison Flight: [ ‘ MM-DD-YYYY hh

Radiosonde Raw Data

Pressure \ 1003.800 es

Temperature \ -4.70 | ¢

Relative Humidity 79.0 | »

Geometric Height | 177.0 | «

Exhibit 3-21 Waiting for Balloon Release

28.0nce the balloon release is detected, clickGbgrtinue button to move forward into the
flight (Exhibit 3-23).

Waiting For Balloon Release Display

Release detected at 15:48:39.453

Current UTC Time: [ 15:43:44] hh:mm:ss
Target release time: [ 1 5:30:@} hh:mm:ss

[ 16:30:00) hhomm:ss
Release date and time: [ G420 MMDDAYYY

\' 4 7777‘] hh:mm:ss:fff
Comparison Flight: [ None | MMDDAYYY b

Radiosonde Raw Data

Pressure \ 994.650 e

Temperature \ -3.00 | ¢
Relative Humidity ] 65.9 | -

Geometric Height 231.0 |

Exhibit 3-23 ReleaseDetected
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3.2 In-Flight Procedures

Once the radiosonde has been launched tHeght proceduresan be divided into several main
areas:

Post release Surface Observation
TRS Tracking

Flight Release Detection

Data transition from surface into flight
Checking/Marking flight data

1 Transmitting coded messages

=A =2 =4 =4 =

It is important to remember there are four basic operator tasks to ensure data quality. They should
normally be performed in order to ensure changes are saved.

1) Validate Surface Observation

2) Verify Release Point was selected correctly
3) Mark Data if needed

4) Validate Termination Time and Reason.

1. The Surface Observation Display will appear after clickingQbetinue button in the
Waiting for Balloon Release Display (Exhibi23). The Surface Observation Display
contains the surface observati@SOIS/PDBdata) RWS uses the release surface
observation data as the first data point of the sounding. The operator may edit any block of
the release surface observation except#beulatedreleasd’ointPressure. Clickin@K
will place the changes in the ealse surface observation into the data shown at release or at
0.0 minutegelapsed timedf the flight.

NOTE: Recheck the Cloud Data for accuracy. The Solar Radiation Temperature Correction
is derived from the Cloud Data. It significantly impacts the RADAT and Coded
Messages.
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Surface @bservation Display

Previous Termperafure (C): ‘

Surface Pressure (hPa): ‘thS.ESD ‘
Surface Dry-bulb Ternperature (C): ‘25.0 ‘
Surface Dewpoint Termperature (C): ‘—1?.3 ‘
Surface Relative Humidity (%): ‘5 ‘
Surface Wet-bulb Termperature(C): ‘9.5 ‘
Claud A (MCLRCMCHIAWAANAY: B64//0202 |
Release Point Pressure (hPa): ‘1013.9 ‘

|

|

|

YWind Direction {Deg): ‘2?0
Wind Speed (knots): ‘10

Exhibit 3-24 Surface Observation

2. The Status Message Display will record the time release was detected (Ex2%hit 3

[|21 38:03.8 Balloon release deiecied at 21:38:03.737 UTC. |
Exhibit 3-25 Balloon Release Detected

3. After release, itantakeup t0o90 second$or the Processed abular Displg to become
available. During this time limited amount of tables are available. OncePtueessed
Tabular Displayappearsall the tables and plots are available. There are a few windows
which are preferable to open after release suenthe flight is proceeding and to make any
necessary adjustmen(&xhibit 3-26). These include:

T TRS Display
Raw PTU Tabular Display

1l
1 Processed Tabular Display
1 Processed Bar

NOTE: Displays and plots can be&riewed simultaneously by selectindile under the Window
pull-down menu.
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Flight  Wiew  Tables  Plots  Messages Tools  Window  Help

S EEH P e - EIE- A E D
i Station ID: KHQC Station Name: (Q55Testl Station Index: 69003 Release Elevation {(m): &5 UTC: 03-03-2009 13:07
Obs. Date/Time: 3-3-2009 ] 13UTC Release Time: 12:54:16.218 Ascension: 2 Release Number: 1 | TRS Tracking: Auto | sat.Match: sps (4
Processed ET (min): 12.42 Pressure (hPa): 584.64 Temperature (C): 3.05 RH (%) 5.0 | TRS AFC: OM TRS Az: 0.0 | Radiosonde: GPS @
Height {m): 4711 Ascension Rate (m/s) 6.0 wind Dir (deg): 270.0  Wind Speed (knots): 28.6 | signal strength: -s0 TRSEl: 0.0 | Base: woI (3
Processed Tabular Display l._]lE‘ Bl a
Elapsed Time Comected | Smoothed | Geopotenidl | Comected | Potential - Dewpoint | Dewpoint | Mixing Ascension | Temperature |, o | Wind ~
Time Stamp Pressure | Pressure Height |T T 4] Temperature | Depression | Ratio Rate Lapse Rale [Z"i"'“] f&' a 'l‘"' Direction
(min) WwTc) (hPa) [hPa) (m) () () 1) ] fod (m/s) (C/km) Ly & (deg)
12.23 13:06:30 589,60 589.60 4646 37 4841 50 3284 3621 0.42 1) 449 0.00 0.00 2o
12.25 13:06:31 58317 58917 4652 334 48.44 50 -32.86 3620 042 1] 49 0.00 0oo 270.0
1227 13:06:32 5B8.73 58873 4653 an 48.48 a0 -32.83 3620 04 :11] 419 0.00 0oo 270.0
12.28 13:06:33 588.30 58830 4664 328 4851 a0 -32.91 3619 04 :11] 419 0.00 0oo 270.0
12.30 13:06:34 5B7.86 58786 4670 325 48.54 a0 -32.93 3618 04 :11] 419 0.00 0oo 270.0
12.32 13:08:35 BB7.43 587.42 4E7E 322 48.58 a0 3295 7 0.4 ED 449 0.00 0.oo 270.0
12.33 13:08:36 52693 587.00 4e82 319 48.61 50 3297 7 0.4 ED 49 0.00 0.oo 270.0
12.35 13:08:37 BBE.56 GEE.5E 4e87 316 48.64 50 3299 JETE 0.4 ED 49 0.00 0.oo 270.0
12.37 13:06:38 5B6.13 586.13 4633 313 48.68 50 -33.01 3615 0.4 ED 419 0.00 0.oo 270.0
12.38 13:06:39 585.70 585.70 4639 an 4871 50 3304 3614 041 1) 44 0.00 0.00 20
12.40 13:06:40 585.27 585.27 4705 308 4875 50 33068 3613 0.4 1) 449 0.00 0.00 20
1242 120641 584.84 584.84 4711 308 4878 50 3308 3613 0.4 1) 449 0.00 0.00 20

Elapsed Time| Time Stamp Pm“;‘:‘.m Raw Temp | Raw RH | Cick on Aokl arcs to move antenna, - A2Ellsgend Signal Track Mode
[min} uTC) IC) [B4] or click Maove Ta GPS, TRS GFS 0 GRS [old
(LD or el desited Ao values below Wmcen] BPS (o) || Fiequency [1EE00 & Manual
1256 13064918 59114 302 50 S O o
1253 130651418 58045 297 50 & g © Smch
1261| 13:0853018) 57977 23 50 C0ofc [Som]| wags
1264 130654618 573.08 288 50 O GPs
1267| 130866218 67840 283 50 et
1269| 130657818 G777z 273 50 270 30
1272| 130855418 677.04 274 50 TRS is ready. [m...m]
1275 130RM.0M8 5638 269 50 Fiesul
1277 130702618 57568 265 50 Move Antenna E1 0, Dore
1280] 13.07.04218] 50500 260 50 e N el
1283 130R0EEE 543 258 50 . 2l Fisglitcn
1285] 130707.418) 67364 251 50 o — Cuent [ |[ | Sinlocaion  [338 | [77.48
1288 13070908 57295 246 50 -
12.91| 13:0710618 57229 241 50 KR ® Fast Desired | 345.000| |6.000 Radiosonde Location D D
1293] 130712218 57161 23 50 ©) Slow )
1296 130713818 57084 23 50 R Ennar fuc Distance 333395
1299| 130715418 w027 22 50
1301| 130717.M8 58959 23 50
1304 130718618 semaz 218 50
1307 13020218 8IS 213 50
1303 13072 M8 56758 209 50
1312 13RI 4E SEEd 20 50

3

Recy P (hPa): .91 |Recw. T (C): 2.04 Recw RH (% 5.0

Exhibit 3-26 Initial Displays and Plots to View after Release

NOTE: The WQI circle on the right side of the Processed Bar is the overall Wind Quality
Indicator.

4. TheTRS Displays the most essential display to first view (Exhib23. This display allows
the operator to verify that the TRS is tracking and if necessary take corrective action.
Appendix E ofNWS Manual 181401 provides guidance in TRS tracking.

NOTE: To prevent missing data or a failed flight, it is critical that the operator ensures in
RWS that the TRS is tracking the radiosonde. Section 4.7 provides more information.
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4 Antenna Orientation / TRS Display

Click on A2El arcs to move antenna, — £2El legend

ar click Move To GFS, TRS GPS [recent] GPS [old]
or enter desired AzE| values below. .
90
270 an
180 Move to GPS ] [ Maove .-i'-.nlenna]

&z El

s Speed Current I:I I:I
(%) Fast Desired

) Slow

Errar

E

EBX]

Signal Track Mode
Frequency | | [ Edit ] %) Manual
Strength O Auto

() Search
L] AFC NAGS — ~ gps
Statuz

TRS iz ready. [m,..m]

Rezult

tove Antenna EI 0, Done

Fosition

Statior Location  [38.98 | |7R.48 |
Radiozonde Location |EI | |EI |
Arc Distance 992399 | |Km v |

Exhibit 3-27 Antenna Orientation/TRS Display

5. Validating the release point is typically teecondask that the operator should perform after
release. Even though the software detects release it is critical that the observer verify that

RWS selected the correct release point. Use the Raw PTU T &lsiday and Processed
Tabular Display to determine if RWS detected release correctly (ExhiBBsaBd 329).

6. Inthe Raw PTU Tabular Display, the release detection is indicated by a green line above

elapsed time 0.00. The pressure data above the lgreesmould be relatively constant

(preflight) and the pressure data below the green line should show decreasing pressure

(flight).

7. In the Processed Tabular Display, the first data point (0.00) is the surface observation and the
second data point (0.02)d subsequent are tlata from the radiosonde. See Chapter 5 for

more details on adjusy the release time
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H ¥ BT M
Elapzed Time| Time Stamp PIE;:"E HRaw Temp | Raw RH
[min] [UTC) (hPa) 1 =]
026 181345581 10325 26,00 5.0
-0.23] 18135113 1.0M3.25 26,00 5.0
0200 181352731 1.013.25 25,00 5.0
018 18:13:54.381 101325 26,00 5.0
015 181365931 10325 26,00 5.0
012 1813567531 1.0M3.25 26,00 5.0
010 181353181 1.013.25 25,00 5.0
007 18:14:00.731 101325 26,00 5.0
0.04| 18:14:02.331 10325 26,00 5.0
-0.02) 18:14:03 931 1,013.25 26.00 5.0
0.00( 12:14:04.978 1.013.25 25,00 5.0
003 181406578 1.M2.05 24.95 5.0
0.05 181403178 1.010.86 24.91 5.0
0.02 181403778 1,009E67 2486 5.0
011 12:14:11.378 1.002.48 243 5.0
013 181412578 1.007.29 24 77 5.0
016 181414578 1.006.10 24,72 5.0
013 181416178 1,004.91 24 67 5.0
021 181417778 1.003.73 2463 5.0
0.24| 18:1413.578 1.002.54 24 58 5.0

Exhibit 3-28 Raw PTU Tabular Data at Release

ﬁ Processed Tabular Display

Ela_psed Time Comected | Smoothed | Geopotenbal | Cormrected Potential BH
Time Stamp Pressure Pressure Temperature| Temperature (%)
[min] [UTC] [hPa] [hPa]

.00 18:14:05 1013.85 1013.85 a5 2500 2383 5.0
121406 1280 1ma7 95 24.91 23.84 5.0
181407 1011.75 1011.90 102 24 88 2388 50
1a14.08 10M1.01 miiz 109 24.85 23.91 5.0
18:14:09 1010.26 1010.34 115 24.82 2395 5.0
121410 1009.52 1009.57 122 24.80 2399 5.0
1214M 100873 1008.77 129 2477 24.02 5.0
181412 1008.03 1008.03 135 24.74 24.06 5.0
121413 1007.29 1007.29 142 24.71 24.09 5.0
121414 1006.55 1006.55 148 24,68 2412 5.0
181415 1005.20 1005.20 155 24,65 2416 5.0
121416 1005.08 1005.08 161 2462 2419 5.0
181417 100432 100432 167 2459 2422 50
1&14:18 1003.58 1003.58 174 24,56 24,26 5.0
121419 100284 100284 180 2453 24.29 5.0
1&14:20 100210 100210 187 24.50 24.32 5.0
121421 100136 100136 1493 24.47 24,36 5.0
181422 1000.62 1000.62 200 24.44 24.39 5.0
1214:23 939,88 939,88 206 24.42 24.43 5.0

Exhibit 3-29 Processed Tables at Release
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8. The Processed Bar automatically appears edtease (Exhibit-80). The Processed Bar
provides the most recent processed data, TRS status and GPS status. The GPS Status in
Exhibit 3-30 shows the number of satellites seen by the Radiostimelaumber of satellites
seenby the SPS (Base) and the number of satellites seen by both (Sat. Match). In order for
GPS winds to be calculated, there must be at least 4 satellites matches between the SPS (Bast
and the Radiosonde. During a simulated flight, this wind@y showno matches. In a live
flight, typically 47 10 matches can be expected.

Obs. Date/Time: 3-3-2009 | 14TC
Processed ET {min): 2.27
Height {m): 90

Release Time: 13:45:56.312
Pressure (hPa): 932,25

Ascension Rate (m/s): 0.0

Release Number: 1
RH (%): 1.4
wind Speed (knots): 0.7

Ascension: 1 TRS Tracking: Manual Sat.Match: 5 SPS ()
Temperature (C): 17,34 TRS AFC: OFf TRS Az 212.2 |Radiosonde: 10 GPS ()
wind Dir {deg): 326.3

TRSEl: 1.8

Signal Strength: -23 Base: 11 WQI (4

Exhibit 3-30 Processed Bar

NOTE: Green OSPS Icon indicates PTU Data being received
Green OGPS Icon indicates Wind Data being received

9. The easiest method to monitor flight datéoisise the plots. The SkelwPlot displays
temperature, dew point and wibdrbs(Exhibit 3-31A). The Flight MonitorPlot displays
pressure, temperature, dew point, relative humatity wind barbs(Exhibit 3-31B). Any
abrupt deviation in the profilnes should be reviewed. If the data is erroneous, the operator
must go inand Mark the data in questiofihe data can blarked using the Processed
Tabular Display or the plots. See Chapters 5 and 9 for more details for Marking data
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Exhibit 3-31A SkewT Plot
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Exhibit 3-31B Flight Monitor Plot

10.1f there is questionable data or possibly bad data a closer look is desired. To zoom in on an
area, click and hold the left mouse button, while dragging over the area of interest (Exhibit 3
32). The plowill then zoom to the desired area (Exhibi33). See Chapters 8 and 9 for
more details on using the plots.

Exhibit 3-32 Zooming in on plot
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